Influence of the macrophage bacterial resistance gene, Nramp1 (Slc11a1), on the induction of allergic asthma in the mouse.
Based on the hygiene hypothesis that lack of early childhood bacterial infections would favor development of allergic disease, we hypothesize that genes controlling antibacterial resistance may be important as well. We, therefore, studied whether Nramp1 alleles that determine resistance (Nramp1r) or susceptibility (Nramp1s) to intracellular bacteria at the macrophage level affect sensitivity to induction of allergic asthma. Nramp1s and congenic Nramp1r mice were sensitized with ovalbumin/alum on days 0 and 14 and challenged with ovalbumin or saline aerosols on days 42, 45, and 48. On day 49, airway responsiveness was assessed, blood was withdrawn, and lung lavage was performed. We demonstrated that ovalbumin sensitization and challenge of Nramp1s and Nramp1r mice caused comparable airway hyperreactivity and airway eosinophilia and a similar increase in serum levels of ovalbumin-specific IgG1 and IgG2a. Ovalbumin challenge, however, induced significantly lower serum levels of total and ovalbumin-specific IgE and significantly lower mast cell degranulation in Nramp1r mice as compared with Nramp1s mice. In addition, ovalbumin challenge of Nramp1r mice led to significantly less release of Th2 cytokines into the airways. Results show that Nramp1 can affect the development of allergy but not the development of airway hyperresponsiveness in the mouse.